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Rahbar S. An abnormal hemoglobin in red cells of diabetics. Clin Chim Acta. 1968; 22:296-8.

Gebel E. Diabetes Care. 2012; 35:2429-31. Azizi MH, et al. Arch Iran Med. 2013; 16:743 – 45.



25 years later:
the DCCT stablished the importance of HbA1c

N Engl J Med 1993; 329:977-86.



The limitation of HbA1c officially stated in
“the Standards of Care 2018”

• HbA1C does not provide a measure of glycemic variability or hypoglycemia. 
For patients prone to glycemic variability, especially patients with T1DM 
T2DM with severe insulin deficiency, glycemic control is best evaluated by 
the combination of results from HbA1C and SMBG or CGM. 

Diabetes Care 2018;41(Suppl. 1):S55–S64 | https://doi.org/10.2337/dc18-S006
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Really hard to achieve targets

• 8-10 SMBG/day (like CGM)

• 6-8 injections/day (like CSII)

• Pre-attention to snacks, exercise
• Accurate carb counting
• Skills, motivation, perseverance,

support, education… and LUCK!

oAll the above, for everyday
for the rest of your life!

Ziegler, Ped Diabetes, 2011 Feb



Ziegler R, et al. Pediatr Diabetes. 2011;12(1):11-7. Miller KM, et al. Diabetes Care. 2013;36:2009-14..

T1DM: correlation between greater SMBG 
frequency and lower HbA1C



CGM reveals insights beyond SMBG
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Components of CGMs
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Current availability

and use of CGMSs



Key Players Within The CGM Industry

Olczuk et al.(2017). A history of continuous glucose monitors (CGMs) in self-monitoring of diabetes mellitus. Diabetes & Metabolic Syndrome: Clinical Research & Reviews. 

1999: 
Medtronic MiniMed

2006:
Dexcome STS



Most popular CGMs



Accuracy

The mean absolute relative difference (MARD)

• Currently the most common metric used to assess the performance of CGM systems. 

• MARD is the average of the absolute error between all CGM values and matched reference values. 

International consensus on use of continuous glucose monitoring. Diabetes care. 2017;40(12):1631-40.
Continuous glucose monitoring sensors for diabetes management: A review of technologies and applications. Diabetes & metabolism journal. 2019;43(4):383-97.



Accuracy timeline of CGM devices



AGP*: The New ECG

* Ambulatory Glucose Profile



CGM-based targets for different diabetes populations

Clinical targets for continuous glucose monitoring data interpretation: recommendations from the international consensus on time in range. Diabetes Care. 
2019;42(8):1593-603.



From: 911-P: Longitudinal Trends in CGM and Pump Use: 
Real-World Data from the T1D Exchange QI Collaborative 

Diabetes. 2022;71(Supplement_1). doi:10.2337/db22-911-P DeSalvo DJ, et al. DIABETES TECHNOLOGY & THERAPEUTICS. 2022;  12:920-
24. DOI: 10.1089/dia.2022.0248

Trend in CGM Use





Global CGM devices market research (2021-2030)
Most aggressive growth forecast of 11.5% (USD Billion)



Is that a new gadget 
from MI6?!

Take a look at US 
medical device’s 

companies!

Is Donald Trump still the hot topic?



CGMS

Outcomes/efficacy

Recommendations



Roussel et al. Diabetes Care 2021;44:1-9

RELIEF study, MDI, France



Martens et al. JAMA 2021;325(22):2262-72.



Feig et al. Lancet sept 2017



CGM Devices

DIABETES TECHNOLOGY

7.11 rtCGM A or isCGM B should be offered for diabetes management in adults with 
diabetes on MDI or CSII who are capable of using the devices safely (either by themselves 
or with a caregiver).

7.12 rtCGM A or isCGM C should be offered for diabetes management in adults with 
diabetes on basal insulin who are capable of using the devices safely (either by themselves 
or with a caregiver).

Diabetes Technology: 
Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):S111-S127

7.13 rtCGM B or isCGM E should be offered for diabetes management in youth with 
T1D on MDI or CSII who are capable of using the devices safely (either by themselves or with 
a caregiver).



Manufacturer Abbott Dexcom

Model FreeStyle Libre 1 FreeStyle Libre 2 FreeStyle Libre 3 G6 G7

User age ≥4 years old ≥4 years old ≥4 years old ≥2 years old ≥2 years old

Monitoring Time 14 days 14 days 14 days 10 days 10 days

Monitoring Site back of upper arm back of upper arm back of upper arm abdomen
/back of upper arm

abdomen
/back of upper arm

MARD Value 11.4% 9.3% 7.9% 9% 8.2%

Test Range 2.2-27.8 mmol/L 2.2-27.8 mmol/L 2.2-27.8 mmol/L 2.2-22.2 mmol/L 2.2-22.2 mmol/L

Output Frequency 15 minutes 1 minutes 1 minutes 5 minutes 5 minutes

Transfer Method NFC scanning NFC scanning real-time Bluetooth real-time Bluetooth real-time Bluetooth

Service Life of 
launcher one use cycle one use cycle one use cycle Reuse for 3 months one use cycle

Fingertip Blood 
Calibration no calibration no calibration no calibration no calibration no calibration

Warm-up Time 60 minutes 60 minutes 60 minutes 120 minutes 30 minutes
Data Receiving 

Device phone APP/scanner phone APP/scanner phone APP phone APP phone APP

Interferences Vitamin C(＞500 
mg/day)

Vitamin C(＞500 
mg/day)

Vitamin C(＞500 
mg/day)

Hydroxyurea, 
Hydroxycarbamide, 

Acetaminophen 
(>1g/6 hours)

Hydroxyurea, 
Hydroxycarbamide, 

Acetaminophen 
(>1g/6 hours)

Comparison the families:
Libre vs. Dexcom



Sensor Technology Classification of CGM
1st Generation 2nd Generation 3rd Generation

Reaction O2 / H2O2 oxidoreduction Mediated oxidoreduction Direct electron transfer

Substrate O2 Oxidized mediators No

Product H2O2 Reduced mediators No

Redox potential 500 to 700 mV 50mV -50mV to 100mV

Enzyme GOx GOx GDH

Interferant Acetaminophen, O2 Ascorbic Acid, O2 No

Electrode Au, Pt or other precious metals Carbon Carbon

Advantages
1. mainstream technology
2. mature development
3. easy engineering

1. solve the lack of oxygen in 
the interstitial liquid
2. reduce the cost of sensor

1. solve the problem of 
oxygen deficiency in the 1st

generation of sensors
2. higher selectivity
3. improved anti-
interference ability
4. lower cost

Limitations

1.oxygen deficiency and strong 
oxidation of hydrogen peroxide
2. sensitivity and accuracy are 
limited to a certain extent

1. artificial electron acceptors 
are mostly water-soluble and 
easy to lose
2. the degree of engineering is 
difficult

the spatial structure and 
activity of the enzyme may 

be affected

CGM
manufacturer Dexcom, Medtronic Abbott Sinocare



Barriers in using

Technology in T1DM



Barriers

• Cost
• Availability

o Sanction
• Lack of knowledge

o Public
o HCPs

• Sophisticated regulations
• Cybersecurity
• Too many alarms
• Concerns about accuracy
• Interference with sports/activities



The 3Bs associated with using diabetes 

technologies from the perspective of the PWD-T1

Speight J, et al. Diabet Med. 2023;40:e14944. doi: 10.1111/dme.14944



Any innovation has its’ pace of acceptance!





“Periodically, a new idea, method, or tool leads to a turning 
point in the management of diabetes. We believe such a 
moment is now upon us, brought by development of   reliable 
devices for continuous glucose monitoring.”







Connectivity in diabetes



You will not forget



Connectivity Solutions





Dexcom Smart Insulin Pens







What about Iranian efforts?



Insights beyond the numerical glucose results

SMBG Data Quality 
Provides insights on SMBG Adherence

Point in Range
Provides insights on glycemic variability

Modal View
Provides insights intra-day variability

Hypo Risk Analysis
Provides insights on hypoglycemic events



Abstract Number: 995
Abstract Title:
Insightfully Scanned Glucose Monitoring (iSGM) In Clinical Decision Making And 
Patient-physician Communication: A Novel Modality For Resource-limited Settings
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